INTRODUCTION
When the tensile stress in a concrete member in building structure exceeds the tensile strength of the concrete, the construction stability declines, this is due to the exposure of the reinforcement to corrosion factors. High performance concrete (HPC) is increasingly used to construct responsible building structures, where stability is one of the key factors. Wider testing and analysis seems to be reasonable, as HPC characteristics differ from those of ordinary concrete. The objective of this paper is to analyse the efficiency of design methods proposed in different codes. The experimental part of the paper presents investigation of HPC samples. The objective of the investigation was to verify the feasibility of use of general dependences in relation to restricted ones, used in a practice range of characteristics of concrete mixture described in section 3.
TENSILE STRENGTH AND FLEXURAL STRENGTH DESIGN METHODS

EUROCODE 2 REGULATIONS
In European Standard EN 1992- 
COMPARISON OF MODEL CODE 2010, ACI 318 AND EUROCODE 2 REGULATIONS
Eurocode 2 [2] and Model Code 2010 [3] do not state the specified value of compressive strength at which the association between tensile strength and compressive strength changes. They subordinate it to concrete strength classes, which is a categorical variable, not a continuous one. Accordingly, the system of equations was solved in order to estimate the limit value, which provided the result fck= 49,7 MPa. Once the limit value is exceeded, the growth of compression strength indicates a smaller growth of tensile strength than before the limit value ( Fig.1 ). In the case of flexure strength it is analogous (Fig.1) . Equations form the ACI 318 [1] , referring to tensile and flexure strength, are independent of compressive strength growth. The tests were performed on cubic, 150x150x150 mm, specimens. In order to determine splitting tensile strength, the procedure from EN 12390-6 [7] was adopted. The tests were performed on cylinders measuring, 150x300 mm, and cubic-150 mm-specimens. In order to determine the flexural strength, the procedure from EN 12390-5 [9] was used. The tests were performed on beam-shaped specimens measuring 100x100x500 mm. Tests were performed in two variants: two-point loading and one-point loading.
All specimens were demoulded after 24 h from casting and cured in water at T=20±2ºC [8] . 
STATISTICAL ANALYSIS
The statistical analysis was carried out in two steps: the prediction of dependent variables: fctm,sp and ffl and the comparison of the acquired regression equation with the design formulas. For prognostic calculations StatSoft's Statistica programme was used. Multiple Regression MR [10] and Generalized Additive Models GAM [11] were applied. In statistical analysis, the partial autocorrelation function and autocorrelation function of the residual number were used [12] . A similar course of action has already been successfully presented by Słowik and Rogalska [13] . >Wcritical) and ffl (W=0,962 >Wcritical). Therefore, it may be concluded that the multiple regression could not be successfully used, and so it was necessary to apply a more advanced method.
PREDICTIONS FOR DEPENDENT VARIABLES: F CTM
REGRESSION ANALYSIS
During regression analysis, splitting tensile strength fctm and flexure strength ffl were dependent The obtained results (MAPE on the level of 8%, adjsted R 2 around 0,57 and residual number not in white noise) showed that none of the obtained equations were the regression equation.
In the next step, the Generalized Additive Method GAM was used. In this method, the dependent variable fctm,spand ffl were analysed with regard to different functions of compressive strength: , 
COMPARATIVE STATISTICAL ANALYSIS
The analysis of the splitting tensile and flexure tensile strength of the concrete focusing on determining the efficiency of the design methods provided in the different codes according to these two parameters was done (Fig.3) . MAPEs analysis is presented in Table 1 . Tests and analyses shown in the paper have proved that associations between compressive and tensile/flexural strengths given by all considered standards are not all-purpose serviceable. They could lead to under-or over-estimation in predicting concrete characteristics. In the authors opinion it is reasonable to verify the tensile/flexural strength in laboratory tests.
CONCLUSIONS
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Fig Największy średni bezwzględny błąd procentowy dla wytrzymałości na rozłupywanie został uzyskany dla formuły z Eurocode 2, natomiast dla wytrzymałości na zginanie dla formuły z ACI 318.
Należy zauważyć, że dla wytrzymałości na ściskanie poniżej 70 MPa wytrzymałość na rozciąganie dla każdej z rozpatrywanych norm jest przeszacowana, co może stanowić zagrożenie dla bezpieczeństwa elementów konstrukcyjnych.
Badania i analizy dowodzą, że związek wytrzymałości na ściskanie z wytrzymałością na rozciąganie/zginanie nie są uniwersalne. Mogą one prowadzić do niedostatecznego lub nadmiernego szacowania. Zasadne wydaje się dodatkowe laboratoryjne sprawdzenie wytrzymałości na rozciąganie i na zginanie.
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